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Description 

[0001] This Invention relates to a pneumatic tire, and 
nfiore particularly to an improvement of a bead portion in 
a heavy duty pneumatic tire provided with a bead core 
having a polygonal fonm at its cross section. 
[0002] In a bead portion of a heavy duty pneumatic 
tire, a portion of a carcass Is wound amund a bead core 
having, for example, a hexagonal form at its cross section 
from an inside of the tire toward an outside thereof in a 
radial direction and a bead filler is arranged above an 
outer periphery of the bead core between a main portion 
of the carcass and a turnup portion thereof. For the pur- 
pose of enhancing the rigidity of the bead portion and 
hence rigidities In all directions of the tire, it Is widely and 
generally practiced to arrange at least one chafer made 
of nylon cords, steel wires or the like along the bead filler. 
[0003] In the conventional chafer, a plurality of nylon 
cords, steel wires or the like are extended at a state of 
slightly inclining with respectto a phantom radial line seg- 
ment viewed from a side face of the tire. Therefore, there 
is a problem that each nylon cord or the like, p£irticularty 
an outer end thereof in the radial direction is easily peeled 
off from rubber during repetitive rotation of the tire under 
loading, particularly due to deflection defomiation of the 
bead portion and sidewati portion. 
[0004] Also, such a chafer Is apt to easily cause defor- 
mation, peeling or the like of the cord In the outer portion 
in the radial direction, which increases a size increasing 
quantity, accompanied with the increase of winding ra- 
dius during the fomriation of a green tire, particularly at a 
shaping step thereof. As a result, the chafer is an^nged 
only in the vicinity of the bead core. Furthemnore, an ex- 
tending angle of the nylon cord or the like and an anang- 
ing width of the chafer in the radial direction are changed 
by the Increase of the winding radius at the shaping step, 
and also an arranging density of the nylon cord or the 
like after the completion at the shaping step gradually 
decreases toward the outside of the chafer in the radial 
direction, so that it Is difficult to give the expected rigidity 
to the bead portion. 

[0005] Attention is also drawn to the disclosure of EP- 
A-0724973 con^esponding to the preamble of claim 1 . 
[0006] It is, therefore, an object of the Invention to solve 
the aforementioned problems of the conventional tech- 
nique and to provide a heavy duty pneumatic tire capable 
of sufficiently realizing a desirably adequate rigidity in a 
bead portion by eliminating a likelihood of peeling of cord 
and an^nging cords in required position and fomn as is 
expected in this type of reinforcing layer arranged along 
the bead filler. 

[0007] According to the invention, there Is provided a 
heavy duty pneumatic tire comprising a bead portion, a 
carcass wound around a bead core having a polygonal 
forni at its cross section from the inside of the tire toward 
the outside thereof In a radial direction, and a bead filler 
aranged on an outer periphery of the bead core between 
a main portion and a tumup portion of the carcass, char- 



acterized in that at least two reinforcing layers each com- 
prised of an organic fiber cord(s) or a metal wire(s) ex- 
tended substantially in a circumferential direction of the 
tire are arranged at given intervals In the radial direction 

5 of the bead filler. 

[0008] In the Invention, the reinforcing layer may have 
a structure wherein a plurality of circular rings each made 
of the organic fiber cord or the metal wire are anranged 
concentricaliy, but it is preferable to have a spiral ly wound 

10 structure of one or more organic fiber cords or metal 
wires. 

[0009] in thetire according to the invention, the organic 
fiber cord constituting the reinforcing layer, for example 
monofilament cord or multifilament cord is extended sub- 

15 stantially in the circumferential dl rection of the tire, where- 
by the exposing of cord ends as described in the con- 
ventional technique can be prevented and also the peel- 
ing of these cord ends can effectively be prevented. This 
is particularly remarkable when the reinforcing layer has 

20 a concentrically arranging structure of plural rings or a 
spirally wound structure. 

[001 0] Also, the reinforcing layer comprised of the cord 
extending substantially In the circumferential direction of 
the tire effectively contributes to Increase the rigidity of 

25 the bead portion In various directions of the tire such as 
up and down directions and lateral direction and front 
and back directions. Partteularly, the reinforcing layer can 
largely increase the rigidities In the lateral and front and 
rear directions of the tire among the above rigidities to 

30 ensure the realization of excellent steering stability. 
[0011] When the reinforcing layer has the spirally 
wound structure of one or more organfc fiber cords or 
metal wires, it can simply be formed by spirally and con- 
tinuously winding the cord and also such a wound form 

35 can easily be maintained. Therefore, the reinforcing layer 
can be simply, easily and accurately arranged in a given 
position of a green tire and hence a product tire without 
damaging the wound fomn of the cord by applying the 
reinforcing layer to a required position of the bead filler 

^ on the bead core through adhesion or the like prior to 
folding the tumup portion of the carcass, the sidewall 
portion and the like in the building of the tire, e.g. at the 
shaping step, or by setting the bead filler provided with 
the bead core and applied on the required portion with 

^ the reinforcing layer at a given position In a stand-up pos- 
ture. Thus, the rigidity of the bead portion can be in- 
creased as required, and also it is easy to incorporate 
such a bead portion rigidity in the design of the tire. 
[0012] The reinforcing layer may be arranged in at 

so least one of inner and outer sides of the bead filler. 
[001 3] The invention will be further described with ref- 
erence to the accompanying drawings, wherein: 



FIG. 1 is a diagrammatically right-half section view 
of an embodiment of a pneumatic tire; 
FIG. 2 is a schematically section view of a main part 
of another embodiment; 

FIGS. 3a to 3c are schematk:ally section views of 
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main parts of embodiments of the invention, respec- 
tively; and 

FIG. 4 Is a schematically section view illustrating an 
embodiment of manufacturing the pneumatic tire ac- 
cording to the invention. 

[0014] In FIG. 1 is sectionally shown a right-half of an 
embodiment of a heavy duty radial tire, according to the 
invention, wherein numeral 1 is a tread portion, numeral 
2 a sidewall portion extending inward from a side end of 
the tread portion 1 in a radial direction, numeral 3 a bead 
portion connecting to an inner peripheral side of the side- 
wall portion 2, and numeral 4 a carcass toroidally extend- 
ing to reinforce these portions 1, 2 and 3. 
[0015] In this embodiment, a turnup portion 4a of the 
carcass 4 is wound around a bead core 5 embedded in 
the bead portion 3 and having a hexagonal fomn at its 
section from the Inside of thetire toward the outsldethere- 
of in the radial direction and fixed outward in the radial 
direction. Also, a belt 6 comprised of plural belt layers is 
anranged on an outer peripheral side of a crown portion 
of the carcass 4. 

[001 6] Further, a bead filler consisting of hard and soft 
rubber stocks is an^nged on an outer peripheral side of 
the bead core 5 between a main portion 4b and the turnup 
portion 4a of the carcass 4. in the illustrated embodiment, 
a reinforcing layer 8 Is adjoined to an outer face of the 
bead filler 7 and anranged over substantially the whole 
of the bead filler 7 in the radial direction. The reinforcing 
layer 8 is comprised of an organic fiber cord or a metal 
wire extended substantially in a circumferential direction 
of the tire. 

[001 7] It is preferable that the reinforcing layer 8 talces 
a spiralty wound structure of one or more organic fiber 
cords 8a. In the reinforcing layer 8 having such a struc- 
ture, cord end is revealed only at inner and outer ends 
of the spiral In the radial direction. Moreover, when the 
reinforcing layer 8 has a structure of concentrically ar- 
ranging a plurality of circular rings having different diam- 
eters, each of which rings being fonned by endlessly con- 
necting the organic fiber cord 8a or the like in a circular 
form or by overlapping end portions of the organic fiber 
cord 8a with each other in a circular form without con- 
necting them, it is preferable to maintain the anranging 
state of these rings by connecting the plural rings to each 
otiier through a yam or the like extending in the radial 
direction. 

[0018] According to the tire havingthe above structure, 
the cord 8a or the like is extended substantially in the 
circumferential direction of the tire as mentioned above, 
so that peeling of the cord end from rubber can advan- 
tageously be prevented and also the rigidity of the bead 
portion 3 in various directions can sufficiently be in- 
creased as required. 

[001 9] Also the reinforcing layer 8 is applied on a side 
face of the bead filler previously set or post-set in a given 
position at a stand-up posture prior to the folding of the 
tumup portion 4a of the carcass 4 at a shaping step in 



the building of the tire, so that it can accurately be ar- 
ranged in a given position of a green tire and hence a 
product tire at a desired state without being substantially 
influenced by the shaping step of a subsequent folding 
5 operation. As a result, the rigidity of the bead portion can 
simply, easily and properly be adjusted with a higher ac- 
curacy, or such a bead portion rigidity can be incorporat- 
ed in the design of the tire. 

[0020] In FIG. 2 is sectionally shown a main part of 
10 another embodiment of a tire, which is a modified em- 
bodiment of FIG. 1 . That is, a reinforcing layer 9 is ad- 
joined to an inner face of the bead filler and an-anged 
over substantially the whole of the bead filler 7 in the 
radial direction. 
IS [0021] Moreover, the rigidity of the bead portion can 
be more increased by arranging reinforcing layers adja- 
cent to both inner and outer faces of the bead filler 7 in 
a combination of, for example, the arrangement shown 
in FIG. 1 and the an-angement shown in FIG. 2. 
20 [0022] In FIGS. 3a to 3c are sectionally shown main 
parts of embodiments of tires according to the invention, 
respectively. 

[0023] An embodiment shown in FIG. 3a has a struc- 
ture wherein a reinforcing layer 8 adjoining to the outer 

25 face of the bead filler 7 is arranged so as to be biased 
inward in the radial direction and a reinforcing layer 9 
adjoining to the inner surface of the bead filler 7 is ar- 
ranged so as to be biased outward in the radial direction. 
According to this structure, a given rigidity can be applied 

30 to any position and also distortion can be controlled by 
adjusting such a rigidity. Particulariy, the cords of the 
reinforcing layer 9 are directly crossed with ply cords of 
the carcass to fornn parallel crosses to thereby more in- 
. crease the rigidity, while the reinforcing layer 8 directly 

35 controls the bending defomnation around a rim flange at 
the outside of the bead filler 7 to Improve the bead portion 
durability. 

[0024] An embodiment shown in FIG. 3b has a struc- 
ture wherein a reinforcing layer 1 0 adjoining to the outer 

40 surface of the bead filler 7 is comprised of an Inner pe- 
ripheral segment 10a and an outer peripheral segment 
10b arranged at a given interval in the radial direction of 
the bead filler 7. In this case, the distortion defomnation 
can be more advantageously prevented by the outer pe- 

45 ripheral segment 1 0b. 

[0025] An embodiment shown in FIG. 3c has a struc- 
ture wherein a reinforcing layer 1 1 adjoining to the Inner 
surface of the bead filler 7 is comprised of an inner pe- 
ripheral segment 1 1 a and an outer peripheral segment 

so lib arranged at a given interval in the radial direction of 
the bead filler 7 in addition to the same reinforcing layer 
1 0 as shown in FIG. 3b. wherein the interval between the 
segments in the reinforcing layer 1 1 is made larger than 
that in the reinforcing layer 1 0. According to the arrange- 

55 ments of the reinforcing layers 10 and 11, substantially 
the same function and effect as in FIG. 3b can be devel- 
oped, but also the rigidity can be more Increased by the 
parallel crosses between the cords of the reinforcing lay- 
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er 1 1 and p!y cords of the carcass iand also the bending 
deformation of the carcass can be restricted. 
[0026] in the ennbodiments of FIGS. Sato 3c, the same 
function and effects as shown in FIG. 1 can naturally be 
developed. 

[0027] As sectlonally shown In FIG. 4, the tire having 
the above structure can be manufactured by setting a 
bead filler 34 previously adhered with reinforcing layers 
32, 33 in given positions at a stand-up posture together 
with a bead core 35 onto a given position of afonnerprior 
to the folding of portions 31 of the carcass, sidewail and 
the like at a shaping step In the building of the tire and 
thereaftercontlnuingthe shaping step such as the folding 
of the portions 31 to incorporate the reinforcing layers 
32p 33 into a green tire. 

[0028] As mentioned above, according to the inven- 
tion, the peeling of end portion of the cord or wire con- 
stituting the reinforcing layer can effectively be prevented 
to largely improve the bead portion durability, and also 
the rigidities of the bead portion in various directions can 
be adjusted simply and easily as expected. 
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einem Hauptabschnitt (4b) und elnem Umschlagab- 
schnitt (4a) der Karkasse (4) angeordnet ist, da- 
durch gekennzelchnet, dass wenigstens zwei Ver- 
stirkungslagen (8; 9; 10; 1 1) Jewells aus (einem) o^ 
5 ganischen Faserkord(en) oder (einem) Metalldraht/- 
drahten bestehen, der/dle im Wesentlichen In einer 
Umfangsrichtung des Relfens verlduftA^eriaufen, In 
bestlmmten Intervallen In der radialen Richtung des 
Kernreiters (7) angeordnet sind. 

10 

2. Luftreifen nach Anspruch 1 , dadurch gekennzelch- 
net, dass die Verstarkungslage (8) eine splraffonnig 
gewickelte Strukturaus einem odermehreren orga- 
nischen Faserkorden (8a) oder Metalldrahten ist. 

IS 

3. Luftreifen nach Anspruch 1 , dadurch gekennzelch- 
net, dass die VerstSrkungslage (8; 9; 1 0; 1 1 ) auf der 
Innen- und/oder der AuBenseite des Kemreiters (7) 
angeordnet ist. 

20 

Revendicatlone 



Claims 

1 . A heavy duty pneumatic tire comprising a bead por- 
tion (3), a carcass (4) wound around a bead core (5) 
having a polygonal fomi at Its cross section from the 
inside ofthe tire toward the outside thereof in a radial 
direction, and a bead filler (7) an^nged on an outer 
periphery of the bead core (5) between a main por- 
tion (4b) and a turnup portion (4a) ofthe carcass (4), 
characterized In that at least two reinforcing layers 
(8;9;1 0;1 1 ) each comprised of an organic fiber cord 
(s) or a metal wire(s) extended substantially In a cir- 
cumferential direction of the tire are an^nged at giv- 
en Intervals inthe radial direction ofthe bead filler (7). 

2. A pneumatic tire as claimed in claim 1 , character- 
ized In that the reinforcing layer (8) Is a spirally 
wound structure of one or more organic fiber cords 
(8a) or metal wires. 

3. A pneumatic tire as claimed in claim 1 , character- 
ized In that the reinforcing layer (8;9;10;11) is ar- 
ranged at at least one of inner and outer sides ofthe 
bead filler (7). 



Patentanspruche 



1. Bandage pneumatique pour polds lourds compre- 
25 nant une partle de talon (3), une carcasse (4) enrou- 
l^e autourd'une tringle (5) poss6dant une forme po- 
lygonaleau niveau de sa section transversaie^partir 
de rint^rieur du pneumatique vers TextSrleur de ce- 
lui-ci dans la direction radlale, unbourragesur tringle 
30 (7) agencS sur la p§riph^rie ext^rieure de la tringle 
(5) entre une partle principale (4b) et une partie de 
retoumement (4a) de la carcasse (4), caracterlse 
en ce que au moins deux nappes de renforcement 
(8;9;10;1 1) chacune compos^e de c3bl6(s) en fibre 
35 organique ou de fll(s) m6taliique(s) s'^tendant pra- 
tiquement dans la direction circonf6rentielle du 
pneumatique sont agencies ^ intervalies donnas 
dans la direction radlale du boun^ge sur tringle (7). 

^ 2. Bandage pneumatique comme revendiqu^ dans la 
revendlcation 1 , caracterlse en ce que la nappe de 
renforcement (8) est une stmcture enroul6e en spl- 
rale d'un ou de plusieurs c3bl6s en fibre organique 
(8a) ou de fils mdtalllques. 

45 

3. Bandage pneumatique comme revendlquS dans la 
revendication 1 , caracterlse en ce que la nappe de 
renforcement (8;9;10;11) est agenc^e au niveau 
d'au moins un des cdt^s intdrieur et ext^rieur du 
50 bounrage sur tringle (7). 



1. Luftreifen fur hohe Beanspruchungen, der Folgen- 
des umfasst: einen Wulstabschnitt (3), eine Karkas- 
se (4), die von der Innenseite des Reifens in Richtung 
auf seine AuBenseite in radiaier Richtung um einen 55 
Wulstkem (5) mit elner polygonalen Querschnitts- 
fomn gewlckelt Ist, und einen Kernreiter (7), der an 
einer AuBenperipherie des Wulstkems (5) zw'ischen 
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FIG. 1 
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FIG. 2 
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FIG. 3a 



FIG. 3b 
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